Oxidative stress and tumour cell proliferation.
The effects of oxidant stress were studied in immortalised hamster (BHK-21) and rat (208F) cell lines before and after transformation to the malignant state with polyoma virus, or activated H-ras, respectively. Whilst intracellular superoxide production was detectable in both transformed and immortalised cells the rate was somewhat higher in the transformed cells which have lower levels of superoxide dismutase. Because growth of transformed cells was particularly depressed in the presence of MTT, a tetrazolium compound reduced by superoxide, the possible role of active oxygen species in the promotion of cell growth was examined. Low levels of hydrogen peroxide were stimulatory towards both immortalised and transformed cells. In the case of H-ras transformed rat cells, paraquat was also stimulatory provided serum was present in the growth medium. In the absence of serum, paraquat was notably inhibitory but inhibition could be alleviated by addition of low concentrations of alpha-tocopherol (10(-8)M) to the serum-depleted medium. Although depletion of serum from the growth medium also leads to lower cell proliferation, subsequent experiments showed that alpha-tocopherol addition to serum-free medium was sufficient to restimulate growth. In the case of transformed cells, yields of cells were even greater than that encountered in the presence of 10% serum. Thus whilst certain active oxygen species (e.g. hydrogen peroxide) may have a role in promoting the growth of transformed and immortalised cells the necessity for antioxidant protection is important.